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I, John Robertson, declare that: 

1 . 1 am a co-inventor of the above-identified patent application. 

2. T received an MB ChB (equivalent of MD. in US) from the University of 
Glasgow in 1980; an MX) (post-graduate Doctorate in Medicine) from the University of 
Glasgow in 1989; and am currently an Oncology Surgeon, a Principal Scientist for three 
^search laboratories, and a Professor of Surgery, all at the University of Nottingham, 
Nottingham, England. 1 have over 200 peer reviewed publications and have been the 
editor of numerous book chapters and two books, all focused in the areas of cancer, blood 
markers, endocrine therapies and prognostic factors. I have been an invited speaker at 
numerous international conferences on the topic of blood markers in cancer. 

3. The following experiments were conducted at ray instructions and under my 
supervision to demonstrate the specificity of autoantibodies for cancer-associated tumor 
marker proteins. These highly specific autoantibodies are useful in assays to provide 
extremely sensitive methods for the detection of cancer-associated marker proteins in 
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patient samples, thereby facilitating early diagnosis and treatment to promote cancer 
patient survival. 

Human autoantibodies to the tumor marker protein MUC1 were isolated by 
immuno-affinity chromatography from seroma fluid collected from a patient diagnosed 
with soft tissue sarcoma. The purified autoantibodies were then immobilized on a 
microliter plate and assessed for reactivity with various MUC1 tumor marker proteins or 
the tumor marker protein MUC2. 

As showD in attached Figure 1, purified autoantibodies (obtained by immuno- 
affinity chromatography with the patient's own sarcomanderived MUCi) were 
immobilized and assessed for reactivity with the following; 

t ) normal MUCI from the urine of a normal individual ( tc NED rt ); 

2) cancer-associated MUCI from the urine of the cancer patient two years 
before he was diagnosed with sarcoma ("2yrs Pre-cancer"); 

3) cancer-associated MUCI from seroma fluid of the cancer patient after 
he was diagnosed with sarcoma ("Diagnosed Cancer"); and 

4) a synthetic MUCI peptide conjugated to BSA ("BSA-AG"). 
As demonstrated in the data set forth in Figure 1, the autoantibodies were found 

to be more highly reactive with cancer-associated MUCI than with either normal 
MUCI or synthetic MUCI, thereby showing the specificity of autoantibodies to cancer- 
associated tumor marker proteins. 

As shown in attached Figure 2, autoantibodies purified by immuno-affinity 
chromatography with three different MUCI sources were compared with an anti-MUCl 
monoclonal antibody for specificity to cancer-associated MUCI. The four antibodies 
were as follows: a) a mouse monoclonal antibody that recognizes an amino acid sequence 
of the core VNTR peptide ("C595"); b) autoantibodies from the cancer patient (described 
above) purified with the patient's own sarcoma-derived MUCI ("MRP MRP abnormal 
MUCI purified autoantibodies") c) autoantibodies from the cancer patient purified 
against advanced breast cancer-derived MUCI ("MRP ABC purified"); and d) 
autoantibodies from the cancer patient purified against a 60mer peptide of MUCI ("MRP 
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60mer purified autoantibodies"). These four antibody sources were then immobilized on 
microtiter plates and reacted with the following four different types of MUCl antigen and 
with MUC2 as shown on they-axis of figure 2: 

1) a synthetic MUCl peptide (a single VTNR amino acid sequence) 
conjugated to BSA ("BSA-ACO; 

2) a larger synthetic MUC1 peptide (25 VTNR amino acid sequences) 
bound to BSA CBSA-TAP"); 

3) the sarcoma patient's own cancer-derived MUC1 ("MRP abnormal"); 

4) MUC1 fiom the urine of a normal individual ("Normal MUCl"); and 

5) MUC2 polypeptide ("MUC2"). 

Figure 2 shows that all three autoantibodies recognize cancer-associated 
MUCl ("MRP abnormal") significantly better than the monoclonal antibody 
(C595). In addition, the data demonstrated that all autoantibodies are highly specific 
for the cancer-associated MUCl protein and have little or no unmunoreacttvitj with 
normal MUCl, synthetic MUCl peptides or MUC2. In contrast, the mouse 
monoclonal antibody (C595) detected normal MUCl and synthetic MUCl peptides better 
than it did cancer-derived MUCL 

In order to demonstrate that other autoantibodies have specificities for theh- 
respectivc cancer-associated tumor markers, samples from patients diagnosed with a 
variety of cancers were analyzed as follows: Cancer-associated marker proteins were 
purified ehber i) from the serum of patients diagnosed with cancer or ii) by recombinant 
technology. The various cancer-associated marker protein preparations were plated out in 
microtiter plates and dried. Biological samples from patients diagnosed with cancer were 
incubated in the plates to allow binding between the tumor markers immobilized on the 
plates and autoantibodies specific for those tumor markers present in the patient samples. 
Labeled anti-human or secondary anti-mouse antibodies were added to each well for 
detection of the autoantibody-tumor marker complexes. 
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T^e results, shown in attached Figures 3-9, demonstrate that a wide variety of 
hmri ao autoantibodies are highly specific for their respective cancer-associated tumor 

marker proteins as follows: 

Figures 3a and 3b show data for MUC1 and c-myc. In Figure 3a. patients w>th 
primary breast caocer (PBQ or advanced breast cancer (ABC) were shown to have 
autoantibodies specific for MUC1 purified from the sera of breast cancer patients (see 
scatter plot values above delineation of background noise). Tnese autoantibodies are not 
present i„ the control groups (i.e., normal population, patients with histological diagnosis 
of benign breast disease, or benign autoimmune disorders - see scatter plot values below 
background noise line). Likewise. Figure 3b shows that patients with primary breast 
cancer (PBQ or advanced breast cancer (ABC) have autoantibodies specific for c-myc; 
Figure 4a shows that patients with primary breast cancer (PBQ or advanced breast cancer 
(ABC) have autoantibodies specific for p53; Figure 4b shows mat patients with primary 
breast cancer (PBQ or advanced breast cancer (ABC) have autoantibodies specific for c- 
erbB2; Figure 5 shows that patients with primary breast cancer (PBQ have 
autoantibodies specific for BRCA1 (anti-BRCAl autoantibodies were identified in an 
even higher percentage of breast cancer patients having a mutation in the BRCA1 gene); 
and Figure 6 shows that patients with primary breast cancer (PBQ have autoantibodies 

specific for BRCA2. 

Similarly, Figure 7 shows that patients with colorectal cancer have autoantibodies 
specific for ras (when compared to normal controls or patients with colonic polyps). 
Interestingly, the percentage of colorectal patients with autoantibodies to ras is highest in 
early stage cancer (A) 1 , demonstrating the value of this autoantibody in the method 
described in the present application as an early diagnostic tool. Figure 8 shows that 
patients with colorectal cancer have autoantibodies specific for APC (when compared to 
normal controls or patients with colonic polyps); and Figure 9 shows that patients with 
prostate cancer have autoantibodies specific for PSA when compared to normal controls. 



' Tto letter, A, B and C/D refer to Duke's staging, which i, a method of assessing whether colorectal cancer b carry 
o^S duU A is very early colorectal cancer. Duke's B is early colorectal cancer. 
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In summary, based on my knowledge and expertise, the data presented herein 
demonstrates that the autoantibodies, as described in the present application, ate present 
in the blood of cancer patient, compared to normal and control populations. Further data 
are also presented which demonstrate that autoantibodies are more specific than 
monoclonal antibodies and axe able to distinguish between normal and patholomcal 
jsofoims of a protein. In addition, data presented shows that the autoantibodies d,splay a 
higher affinity for cancer-associated protein, but little or no affinity for normal protein or 
synthetic peptides of the protein. Furthermore, data shows that the autoantibodies 
outperform monoclonal antibodies because of their improved binding characteristics and 
provide a highly sensitive method for the detection of cancer-associated marker protems, 
thereby facilitating early diagnosis of cancer to allow earlier treatment with the ultimate 
goal of enhancing cancer patient survival. 

4 All statements made herein of my own knowledge are true and all statements 
made on information and belief are believed to be true, and further that these statements 
axe made with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under § 1001 of Title 18 of the United 
States Code, and that such willful, false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



%6l\\ju2f , 

Date I I Jo^i Robertson, MD, MB, ChB 
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